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( \Re ) $:A=\{a_{1},a_{2}, \cdots,a_{n}\}$ .
$\Omega$ , $A$









, $\omega_{k}$ $p_{k}$ ,








$(\Omega,S_{\Omega})$ ( , $\sigma$
), $X$ . $X$




$\Omega^{t}=\Omega)$ . $X$ $X^{\mathit{1}}$ .




$\overline{\xi}$ $(\lambda\circ\xi(\omega))\neq\omega$ $\omega$ ,
, $\Omega’\neq\Omega$ , $\omega$ $\omega^{\lambda}$ $\mathrm{t}_{\mathit{1}}\mathrm{a}$
, , $\overline{\xi}(\lambda\circ\xi(\omega))\neq\omega’$ .
, $\Omega=\Omega’$ , $M$ $\omega^{(1)},$ $\cdots,\omega^{(M)}$ ,
$p(\omega^{(k)})$ ,
$P_{\mathrm{e}}= \sum p\wedge \mathrm{r}\mathrm{z}(\omega^{(k)})p(\overline{\xi}($$\lambda\circ\xi(\omega^{(k)}))\neq\omega^{\langle k)}|\omega^{(k)})$
$k=1$
. , $\xi$ ,
$\lambda$ , $\overline{\xi}$ .
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, $\omega$ , $\omega$ $\xi(\omega)$
, $X$ ( ) $X’$
( ) .
. , (1) $X$ ,
, $X’$
. $\backslash \cdot\Lambda^{*}$ . $”$ *”





, , . $X$
$p=$ { }in$=1$ $\mathrm{Y}$ $q=\{q_{i}\}_{i=1}^{m}$ $\Lambda^{*}$ ,
$\Delta_{\tau\iota}=\{p=\{p_{i}\}_{i=1}^{n},$ $\sum_{i=1}^{n}p_{i}=1,p_{\dot{q}}$. $\geq 0(\mathrm{i}=1, \cdots, n)\}$
$\Delta_{m}$ . , 2 $X,$ $\mathrm{Y}$
$p,q$
$X=(oe_{1}p_{1},’\cdot..\cdot:,’ p_{n}oe_{n}),p=(\begin{array}{l}p_{1}\vdots p_{n}\end{array})$ , $\mathrm{Y}=(\begin{array}{lll}y_{1} \cdots y_{n}q_{1} \cdots q_{n}\end{array}),$ $q=(\begin{array}{l}q_{1}\vdots 1_{n}\end{array})$
, $X$ $\mathrm{Y}$ A*( , $q=\Lambda^{*}p$)
$\Lambda^{*}=(\begin{array}{llll}p(y_{1}|x_{1}) p(y_{\mathrm{l}}|x_{2}) p(y_{1}|x_{n})\vdots \vdots \ddots \vdots p(y_{m}|x_{1}) p(y_{m}|x_{2}) p(y_{m}|\oe_{n})\end{array})$ (2)
.
, .








$\text{ }\tau- \text{ }\mathrm{m}\text{ _{ ^{}\backslash }\text{ }\iota \mathrm{z}\text{ }f\mathrm{h},p\text{ _{}\’}ff_{\backslash }\mathrm{K}\mathrm{s}\Lambda^{*}}^{\text{ }+X\text{ _{}J\mathrm{J}}^{\int_{-}\backslash }\hslash p=\{p_{i}\}_{i=1}^{n}}\not\in:k^{\lambda}\text{ }\not\in:,-.7^{\grave{-}}\circ$













. $\xi$ , $\lambda$ , $\overline{\xi}$ $*$ , $\Lambda^{*-*},---$
, 1
$parrow—*(p)arrow\Lambda^{*\underline{\mapsto}*}0-(p)\prec---*-\circ\Lambda^{*-*}0--(p)=\overline{p}$
. , ( ) $P(\Omega)$ $\mathrm{S}$
,
$C^{S}(_{-\circ}^{-}--*$ \Lambda *o--- $\equiv\sup$ { $I(p;—-\circ\Lambda^{*}*0$ 8 ; $p\in \mathrm{S}$}
, $—*,$ $\Lambda^{*-*},--\cdot$ .
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, , $a_{k}\in A$ ( ) $\rho_{k}$ .
, , $\mathrm{A}$ $\ovalbox{\tt\small REJECT}-\mathrm{a}\mathrm{e}$. $X$ 2
{0, 1} .
$A=\{0,1\}\Leftrightarrow---=\{\rho_{0}, \rho_{1}\}$
, $\rho_{0}$ , $\rho_{1}$
. , ,




. $\mathcal{H}_{1},$ $\mathcal{H}_{2}$ ,
, $B$ ( $k$ ) $\mathcal{H}_{k}$ , $\mathfrak{S}(\mathcal{H}_{k})$
( ) . , $\mathfrak{S}(\mathcal{H}_{1})$ 6 $(\mathcal{H}_{2})$
$\Lambda^{*}$ , ( , $\sum_{n}\lambda_{n}=1$
$\Lambda^{*}(\sum_{n}\lambda_{n}\rho_{n})=\sum_{n}\lambda_{n}\Lambda^{*}(\rho_{n}),$ $\rho_{n}\in S(h_{1}))\#^{\mathrm{r}\backslash }\mathrm{f}\mathrm{f}\mathrm{i}^{}$. $\Lambda^{*}$
. , $B(\mathcal{H}_{2})$ $B(?t_{1})$ $\Lambda^{*}$ A ,
$\rho\in S(h_{1})$ $A\in B(h_{2})$ , $tr\Lambda^{*}(\rho)A=tr\rho\Lambda$ $(A)$
, A , $\Lambda^{*}$
. , A , $n\in N$ $A_{j}\in B(h_{2})$






, $\mathcal{H}_{1}$ $\mathcal{H}_{2}$ ,
$\mathcal{K}_{1},$ $\mathcal{K}_{2}$ . , $\mathcal{K}_{1}$
, $\mathcal{K}_{2}$ .
, 3 $a^{*},\pi^{*},\gamma^{*}$ :
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(1) $a^{*}$ $\mathfrak{S}(\mathcal{H}_{2}\otimes \mathcal{K}_{2})$ $\mathfrak{S}(\mathcal{H}_{2})$
$a^{*}(\theta)=tr_{k_{2}}\theta,$ $\theta\in \mathfrak{S}(\mathcal{H}_{2}\otimes \mathcal{K}_{2})$
.
(2) $\pi^{*}$ $\mathfrak{S}(\mathcal{H}_{1}\otimes \mathcal{K}_{1})$ 6 $(\mathcal{H}_{2}\otimes \mathcal{K}_{2})$ ,
.
.






. , $\sigma$ $\pi^{*}$ ,
$\Lambda^{*}$ . , $\sigma$ $\pi^{*}$
,
.
{0, 1} $\mathrm{f}\mathrm{f}\mathrm{i}\prime \mathrm{h}^{\mathrm{h}_{arrow}}$ $\{\rho_{0}^{(1)},\rho_{1}^{(1)}\}$ $\mathrm{s}\Lambda^{*}$
. , $\mathrm{z}$ , , ”0”
”0” , ” $1$ ” ” $0$” , ” $1$ ” 2’0”
( , ” 0” ” 1” ,









. , $\rho\in \mathfrak{S}(\mathcal{H})$ ,
, ,
$\rho=\sum_{n}\lambda_{n}P_{n}$
. $\lambda_{n}$ $\rho$ , $P_{n}$ $\mathcal{H}$ $\lambda_{n}$
. , $\lambda_{n}$ , $P_{n}$ 1 (
, $\dim P_{n}=1$ ). $\lambda_{n}$ , $\dim P_{n}\geq 2$
, $P_{n}$ 1 :
$\ovalbox{\tt\small REJECT}=\sum_{j=1}^{\mathrm{d}\mathrm{i}_{I}\mathrm{n}P_{n}}E_{j}^{(n)}$
$E_{j}^{(n)}$ 1 $\text{ _{}\backslash }^{-}\mathrm{C}^{\backslash }\backslash$, $\rho$ $\lambda_{n}$ F ff }$\backslash J\triangleright \text{ }$ $x_{j}^{(n)}(j=1, \cdots, \dim P_{n})$
$E_{j}^{(n)}=|x_{j}^{(n)}\rangle\langle x_{j}^{(n)}|$ . 1 $\overline{\pi}\#\backslash$ $\{E_{j}^{(n)}\}$ $j,n$
,
$\lambda_{1}\geq\lambda_{2}\geq\cdots\geq\lambda_{n}\geq’\cdot\cdot$ , $E_{n}[perp] E_{m}$
,
$\rho=\sum_{n}\lambda_{n}E_{n}$
. . , ,
2 . , $\lambda_{1}$
2 , $\lambda_{1}=\lambda_{2}$ . , $\mathrm{P}$
$\Rightarrow \mathrm{J}\Leftrightarrow\backslash$ , ,
. , , $\rho$ $\sigma$ $\mathfrak{S}(\mathcal{H})$ ,\rho $= \sum_{n}\lambda_{n}E_{n}$
, .











. , 8 $(\rho)$ $\rho$ ($tr\rho(I-E)=0$
$E$) .
,
$\rho=\sum_{k}\lambda_{k}E_{k}$. l , $\rho$ $\Lambda^{*}\rho$
$\sigma_{B}$
$\mathcal{H}_{1}\otimes \mathcal{H}_{2}$
$\sigma_{B}=\sum_{n}$ \lambda lB\mbox{\boldmath $\xi$}\otimes A*E
. , $E=\{E_{n}\}$ $E$
. ( , )
, ( ) ( ) .






. , $\sigma_{0}$ , $\sigma_{0}=\rho\otimes\Lambda^{*}\rho$
, .
, $\rho$ , $\rho$




























( ) , 0 1
. $0$ 1 , 0 1 ,
. , ,
,
. , , ,
.














, ( ) , ,
. , ,
6 , . ,
(1 ) ,
, , , 1 1 , , –
, 1 . ,




(1) , , , $\mathcal{H}$ ,
.
$\psi=\sum_{k}c_{k}\psi_{k}$
. , $\{\psi_{k}\}$ 7{ , $c_{k}$ $\sum_{k}|c_{k}|^{2}=1$
.
(2) $\psi$ . ( )
\psi - .
$\overline{\psi}=\sum_{k}\overline{c}_{k}\psi_{k}$
(3)\psi - , . ,




, , 1999 \sim 2002
, $\mathrm{N}\mathrm{P}$ $\mathrm{P}$ ? 30
, ,
, $\mathrm{N}\mathrm{P}$ SAT (Satisfiability;
) . ,
. ,
N\leftarrow -P:\check 2 , SAT , ,
78
$n$ , $\mathrm{P}$ , $\mathrm{N}\mathrm{P}$ $\mathrm{N}\mathrm{P}$
.
$\mathrm{P}$ : $n$ , ( )
( ) , ( ) ( )
$\mathrm{n}$ ,








$\mathrm{N}\mathrm{P}$ SAT , , [
(” , AND (A) , $\mathrm{O}\mathrm{R}$ $(\mathrm{V})$ ,$\mathrm{N}\mathrm{O}\mathrm{T}(_{\neg})$ ” ) \sim ’1
( ) ” ( ) ( ) $t$ ?
. ,
$\{x_{1}, \cdot\cdot, x_{n}\}$ $X_{\mathrm{i}}\subset\{x_{1}, \cdot\cdot,x_{n}\}$ $X\text{ }\subset\{\mathrm{r}x_{1}, \cdot, -x_{n}\}\mathrm{J}\acute{J}$ $\subset$
$X_{j}\mathrm{U}$ $X\text{ },\mathrm{C}=\{C_{1}, \cdot\cdot’, C_{m}\}$ , 0 1
$\mathrm{f}$ , $f$ (x)\equiv \triangle jm=l(’’zEG $t(oe)$ ) . , SAT
$f(\mathrm{x})=1$ $t$ ? .
SAT
. .
$\mathrm{x}=\{x_{1}, \ldots, x_{n}\}$ , $f( \mathrm{x})\equiv\Lambda_{j=1}^{m}(\bigvee_{x\in C_{\mathrm{j}}}x)$ ,
SAT $U_{f}$ (
). , $|\mathrm{x},$ $0\rangle$
$|v \rangle=\frac{1}{\sqrt{2^{n}}}\sum_{\mathrm{x}}|\mathrm{x},$
$0\rangle$
. , $U_{f}$ , $f(\mathrm{x})$ , $|v\rangle$
$|v_{f} \rangle=U_{f}|v\rangle=\frac{1}{\sqrt{2^{n}}}\sum_{\mathrm{x}}|\mathrm{x},$ $f(\mathrm{x})\rangle$
. qu , $f(\mathrm{x})=1$ ,
$r/2^{n}$ , , $r$ $f(\mathrm{x})=1$ . ,
$|v_{f}\rangle=\sqrt{1-q^{2}}|\varphi_{0}\}\otimes|0\rangle+q|\varphi_{1}\rangle\otimes|1\rangle$
78
. , $|\varphi_{1}\rangle$ $|\varphi 0\rangle$ $n$ , $q=\sqrt{r}/2^{n}$ .
SAT . $r$
, SAT , $r$ ,
( ). , $r$ , $q$ ,
.


















. , A $\mathrm{B}$
, , $\mathrm{A}$ 0 $\mathrm{B}$ $0$ . $\mathrm{A}$ 1 $\mathrm{B}$ $1$
$\psi:=\frac{1}{\sqrt{2}}(|0\rangle\otimes|0\}+|1\rangle\otimes|1\rangle)$ ( )
, A $\mathrm{B}$ , , A 0
1 , , A 0









. 1 2 , 3 ,
.
1 2 , ,
( ) , , . , 2
3 , 3( ) .
, ,















$\mathcal{H}_{1},\mathcal{H}_{2}$ , 1 $\rho$ .
, $\mathcal{H}_{3}$ ,
4 .
Stepl: 2 3 . ,
$\sigma\in \mathfrak{S}(\mathcal{H}_{2}\otimes \mathcal{H}_{3})$ .
Step2: , $\rho$ $\sigma$ $\rho\otimes\sigma\equiv\rho^{(123\}}(\mathcal{H}_{1}\otimes 7t_{2}\otimes \mathcal{H}_{\theta}$
) , $\mathcal{H}_{1}\otimes \mathcal{H}_{2}$ $(F_{nm})_{n,m=1}^{N}$
$F \equiv\sum_{n,m=1}^{N}z_{nm}F_{nm}$ . $F$




$=tr_{12} \frac{(F_{nm}\otimes 1)\rho\otimes\sigma(F_{nm}\otimes 1)}{tr_{123}(F_{nm}\otimes 1)\rho\otimes\sigma(F_{nm}\otimes 1)}$
.
Step3: ’ 1 . ,
$\lceil_{z_{nm}\text{ }}$ .
Step4: $\mathrm{r}_{z_{nm}\rfloor}$ ” $\mathrm{K}\mathrm{E}\mathrm{Y}$” 3 . ” $\mathrm{K}$
$\mathrm{E}\mathrm{Y}$ ” $\{W_{nm}\}$ , . $\mathrm{r}_{z_{nm}\mathrm{J}}$
” $\mathrm{K}\mathrm{E}\mathrm{Y}W_{nm}$ ” 2 ,
$W_{nm}.\Lambda_{nm}^{*}(\rho)W=_{m}=[(F_{n}m\otimes W,m)(\rho\otimes\sigma)(F_{nm}\otimes W_{nm}^{*})]$
. , $\rho$ ,
. , , ” $\sigma\in$
$\mathfrak{S}(\mathcal{H}_{2}\otimes \mathcal{H}_{3})$ ,
$F \equiv\sum_{n,m=}^{N}1z_{nm}F_{nm}$
, ” $\mathrm{K}\mathrm{E}\mathrm{Y}$” $\{W_{nm}\}$ ,
$W_{nm}\Lambda_{nm}^{*}(\rho)W_{nm}^{*}=\rho$
” .
, $-\fbox_{\mathrm{p}}$ , $\rho$ (
; $\mathrm{C}\mathrm{Q}\mathrm{T}$ ) , $\rho$ (
;I $\mathrm{C}\mathrm{Q}\mathrm{T}$ ) .
, 2 , 3 , $\rho$ , .
,







, , , [1],
[2], , , ,
[3] , [4]
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